Cytosolic and nuclear mitogen-activated protein kinases are regulated by distinct mechanisms.
We have investigated the regulation and localization of mitogen-activated protein kinase (MAPK) and mitogen-activated protein kinase kinase (MAPKK) in both cytosolic and nuclear fractions of glomerular mesangial cells. p42 MAPK was localized by both immunoblot and kinase activity in both cytosol and nucleus and was rapidly activated, in both fractions, by fetal bovine serum and TPA. Downregulation of protein kinase C (PKC) by TPA inhibited stimulation of cytosolic p42 MAPK, but unexpectedly had no effect on stimulated p42 MAPK in the nucleus. Next we studied the upstream kinase p45 MAPKK by indirect immunofluorescence microscopy, Western blot analysis, and kinase specific activity. Unlike MAPK, p45 MAPKK is almost exclusively cytosolic in resting cells and kinase activity stimulated by TPA is restricted to the cytosol. Interestingly, PKC downregulation for 24 h with TPA dramatically enhanced nuclear MAPKK as assessed by all three techniques. Cytosolic stimulated MAPKK was attenuated in PKC downregulation. Collectively these results show that in mesangial cells: (i) p42 MAPK and p45 MAPKK localize in both the cytosol and the nucleus, and (ii) PKC exerts a negative effect on nuclear MAPKK activity as documented by PKC downregulation, which augments p45 MAPPK nuclear mass and activity. These results indicate that the dual regulation of these two kinases is under differential control in the cytosol and the nucleus.